Forskolin Stimulates Aggrecan Gene Expression in Cultured Bovine Chondrocytes.
Prostaglandins are autacoids that elevate intracellular 3prime prime or minute:5prime prime or minute-cyclic adenosine monophosphate (cAMP) levels in chondrocytes and other cells in culture. To facilitate intracellular cAMP accumulation, bovine chondrocytes were incubated with forskolin alone or forskolin and isobutylmethylxanthine. Both significantly increased proteoglycan synthesis, which was inhibited by the cAMP-dependent protein kinase inhibitor H89. Sodium dodecyl sulfate/polyacrylamide gel electrophoresis (SDS/PAGE) on 3--16% gels revealed the presence of two large proteoglycan core proteins which migrated more slowly than the 200-kDa marker protein and two small proteoglycan core proteins which migrated slightly slower than the 46-kDa marker. Northern blot hybridization, employing (32)P-labeled cDNA probes, showed that aggrecan steady-state mRNA levels were increased by forskolin and isobutylmethylxanthine after 1 h and 5 h incubation. Decorin and type II collagen mRNA levels were not altered under these conditions. Link protein mRNA levels were slightly elevated, but only at the 5-h time point. These results indicated that stimulation of intracellular cAMP accumulation by forskolin or forskolin and isobutylmethylxanthine resulted in augmented proteoglycan synthesis via increased steady-state aggrecan mRNA levels. Suppression of proteoglycan synthesis by the cAMP-dependent protein kinase inhibitor H89 suggested that cAMP-dependent protein kinase may also play a role in regulating the synthesis and completion of newly synthesized proteoglycans.